Background and Objectives: Food insecurity has some adverse effects on health. Studies show that, there is a significant relationship between poor mental and physical health and food insecurity among low-income households. The purpose of this study is to investigate the relationship between household food insecurity and physical and mental health in Iranian women with high school age children.
Introduction
Access to food is one of the essential needs of human. "Food security means that all people at all times have physical, social and economic access to adequate, safe and nutritious food for the body requirements and preferences for an active and healthy life" (1) . Food insecurity ranges between fear of inadequate access to food to severe hunger (2, 3) .
According to previous studies, the prevalence of food insecurity was reported from 5.7% to 73% in developing countries (4) (5) (6) . This ratio was 10% to 11.2% in developed countries (7, 8 ethnicity, age and education level of household heads, unemployment, lack of steady job or savings, increase in family size, cost of rent and loss of food aid are related to food insecurity (9) (10) (11) (12) . Families with a low socio-economic level are experiencing a shortage of food more than others and are not able to buy enough healthy and nutritious food (13) (14) (15) ). Inability to provide enough food can cause psychological stress which can have adverse effect on mental health. Studies have indicated a relationship between food insecurity and inadequate intake of micronutrients, obesity, depression, and decreased mental health in women with low-income households. This can cause impaired development of mental health as well as psychological and behavioral dysfunction in children and adults (16) . Part of the association between food insecurity and chronic diseases is due to more intake of cheap foods with high energy density that alleviates hunger, but rather poor micronutrients status (17, 18) .
Studies have shown a dramatic increase of mentalhealth problems in the communities facing food insecurity (19) . Mental problems can prevent the ability to concentrate and reduce the incentive in people (20) . Studies show that food insecurity can reduce mental health and increase the risks related to growth and development (21) . Mothers are very important and influential members of the family, particularly for studying the consequences of food insecurity (22) . They have the desire to protect other family members, especially children, so put themselves at greater risk of food insecurity. As a result, food insecurity may have the most adverse impact on physical and mental health of women (23) . Food insecurity can have serious consequences such as stress, anxiety, irritability, social isolation and depression that may leads to lower levels of positive parent-child interactions, and less competent parenting practices (24) .
Considering the vulnerability of women and the role of mothers in educating children, effort to empower them is an important element for the development of the society. Accordingly, women usually have more accurate information regarding the status of the household food security and are most affected by it. The aim of this study is to evaluate factors associated with household food insecurity and its impact on mental and physical health-of adult women who had high school aged children in Babolsar, a northern city of Iran, in 2015.
Materials and Methods
This cross-sectional study was performed on adult women who had high school aged children (aged between 14 to 17 years) in Babolsar, Mazandaran Province, in May 2015. Subjects were selected from a larger study that evaluated effect of food insecurity on adolescents psychosocial adaptive adjustment (25) . A total of 300 women were invited to participate in the study that eventually 289 of them agreed to answer questions. After the description of methodology and purpose of research, a consent form was completed by participants. Data related to socio-economic characteristics, household food security, physical and mental health were collected using questionnaires through face to face interviews.
Socio-economic characteristics:
The socioeconomic and demographic characteristics was determined by questionnaire designed by researchers, that included age, family size, educational level and occupational status of the subjects, educational level and occupational status of participants husbands, head of the family (male or female), insurance, support of relief organizations from family (yes, no), residential area (urban or rural) and the house ownership. Economic status of families was assessed by asking question about the number of facilities they owned at home, and then the families were categorized into two groups of economic status according to median: high and low. Food security assessment: Household food security was assessed using USDA household food security questionnaires (26) . This 18-item questionnaire was used to investigate family food security over the past 12 months. Based on the aforementioned questionnaire, households were grouped into four: secure food (scored 0-2), insecure food without hunger (scored 3-7), insecure food with average hunger (scored 8-12) and insecure food with extreme hunger (scored [13] [14] [15] [16] [17] [18] . The validity of the questionnaire have already been confirmed among Iranian families (6) . Short form of health survey (SF-12): SF-12, which is the short form of the SF-36 questionnaire, was used to determine mental and physical health (27) . Montazeri et al. confirmed the validity of this questionnaire in Iran (28) . The score of questionnaire ranges between 0 and 100, with 100 as the highest Downloaded from nfsr.sbmu.ac.ir at 23:55 +0330 on Friday November 1st 2019 health level. Based on the mean score, mental and physical health status were divided into two categories (poor and good). The aforementioned questionnaire was used with the consent of the translator. Statistical analysis method: The SPSS (version 18) was used to analyze data. To investigate the relationship between food insecurity and sociodemographic factors, the food insecurity was grouped into: food secure and food insecure. Chi-Square Tests and t-tests were used to investigate the significance of the relationship between independent and dependent variables. The P-values lower than 0.05 was considered significant. Multiple Regressions was also used to investigate the correlation between food insecurity score and mental and physical health score. Ultimately, two models were prepared to adjust the effects of other variables on the relationship between the independent variable (food insecurity score) and the dependent variable (mental and physical health score). In the first model, the relationship was adjusted in terms of age, occupation and education of participants. In the second model, the variables of occupation and education of husbands, residential area (urban / rural), and family size were added to the previous variables.
Results
Household food insecurity was observed in 50.2% of the studied subjects (30.1% food insecurity without hunger, 18% food insecurity with moderate hunger and 2.1% food insecurity with severe hunger). Participant's demographic characteristics in terms of food security status is shown in Table 1 . Food insecurity showed a significant correlation with participant's age, occupation, education level of husbands and living area (urban or rural) (p<0.05). Furthermore, the p-value for family size was equal to 0.054, which is almost significant suggesting that food insecurity is more prevalent in families with 4 and fewer members. Although this relationship was not statistically significant The results on the relationship between food insecurity and mental and physical health are shown in Table 2 . The mean score of the SF-12 for women in food insecure households was significantly lower than food secure households. These results suggest that food insecurity is significantly associated with lower scores of physical and mental health. The effect of food insecurity in prediction of mental and physical health score by linear regression are shown in Tables  3 and 4 . Table 3 shows the relationship between food insecurity and physical health. First, the relationship between physical health as the dependent variable and food insecurity as the independent variable investigated without entering any other variable. The results suggest a moderate prediction of physical health score by food insecurity (p<0.001, β=-1.079). In model 1 after adjustment for age, job and education, relationship between food insecurity and physical health remained significant (p< 0.001, β=-0.974). Among covariates, only subjects age remained significant (p=0.002, β=0.52, 95% CI=0.20-0.84). Moreover, in model 2 after adding participant's husbands job and education, living place and family size to former variables, the relationship between food insecurity and physical health was still significant (p< 0.001, β=-1.04). Also, the relationship between participants age and physical health remained significant in model 2 (p=0.003, β=0.49, 95% CI=0.17-0.81). Association between food insecurity and mental health is shown in table 4. Without adjustment for any covariate, food insecurity had a reverse effect on mental health score (p= 0.001, β=-0.728). After adjustment for age, job and education in model 1, relationship between food insecurity and mental health was still significant (p= 0.001, β=-0.754). In model 2, participant's husbands job and education, living place and household size was also entered in addition to the model 1 variables. It was found that the highest food insecurity is related to lowest mental health after adjustment for variables existed in model 2. There was no significant relationship between mental health and covariates that entered in the regression models.
Discussion
This research aimed to investigate factors associated with households' food insecurity and its association with mental and physical health of mothers with high school children in Babolsar city. More than half of the study population were food insecure. Food insecurity had a significant relationship with participant's age, living area and husband's job and education level. Based on the findings, food insecurity is related to poor physical and mental health. Investigating the relationship between food insecurity and mental and physical health showed that even after adjustment for confounders, food insecurity is significantly associated with lower score of mental and physical health.
The present study suggests that mental health can be negatively affected in food insecure households. Two other studies in different districts of Tehran showed a similar association between food insecurity and depression (29, 30) . The results of the present study were consistent with other studies around the world (31, 32) . In a study conducted among 676 African-American and white women, the relationship between household food insufficiency and poor mental health was reported (33) . Poor or inadequate diet quality due to food insecurity can eventually lead to psychological stress (34) . The association between lack of enough food and decline in diet quality has been shown in previous studies (35, 36) . However, due to the cross-sectional nature of the present study, establishing a causal relationship is impossible and this is probable that the decrease in mental health causes lower income and which leads to further food insecurity (37) .
Another result from this study was poor physical health status associated with a rise in food insecurity. Other studies showed this relationship around the world (38, 39) . This result can be due to food insecurity impact on poor nutritional status that can have an adverse effect on physical function. Moreover food insecurity can exacerbate the effects of other diseases on health (40) . As described in the previous paragraph, food insecurity can also be affected by physical health status and it has been showed that poor physical health resulted in less intention to work and lower income (41) .
Based on findings of this study, prevalence of food insecurity in women's household with high school children was 50.2%. In the study of Mohammadzadeh et al, in a similar population, prevalence of food insecurity was reported 36.6% (18) . Safarpur et al. reported 51% of food insecurity in Bandar Anzali, Iran (42) . Payab et al. reported 50.2% of food insecurity prevalence which is in accordance with the findings of the present study (29) .
Results of this study, is in line with Payab and colleagues (29) , they have showed that food insecurity is directly associated with women's age. However, there are some studies that did not approve such a relationship (18, 32, 43) . In this study, older women may have more children and more member of household causes more need to foods, and it could be the reason for developing food insecurity state (44) .
In addition, the present study suggests that food insecurity status is inversely related to participant's husbands job and education level. Dastgiri in a study conducted in a region of Tabriz city reported similar result (4). Moreover, Payab et al. stated that food insecurity was inversely associated with education and occupational status of head of households (29) . Furthermore, a study in Brazil reported that Parents' lack of university education was significantly associated with household food insecurity (45) . Usfar survey among urban and rural households in Indonesia has confirmed this relationship (46) . As we know, higher education leads to better job and more income, so households could spend more for food that lowers food insecurity status (47 There are several studies regarding the association between food insecurity and different aspects of health, but there is more need to conduct well designed studies to be precisely ensured how food insecurity can affect the health status. It should also be noted that both food insecurity and human health could be affected by geographical area and culture (48, 49) ; therefore, this issue should be studied separately in different regions and countries. The limitation of this study was that using questionnaire relies on participant's memory and also their perception about situation (food security or health status), so its accuracy is uncertain. Moreover, according to the cross-sectional nature of the study, causal relationship is not clear. A few studies have examined food insecurity and its consequences in northern Iran, and this could be the strength of this study that we have new information about food insecurity in this region and policy-makers can use it in their planning.
Finally, food insecurity can be considered as an independent risk factor for poor mental and physical health in women. This study shows that women as a vulnerable member of family, may be more affected by food insecurity that can results in poor mental and physical health of them. This relationship was independent of participant's age, education, occupation, their husbands educational and occupational status, residential area and family size. Considering the role of women in raising children and keeping families together, identifying factors affecting their health could be improving community problems.
